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REMARKS 



The Applicants appreciate the Examiner's thorough examination of the subject 
application. Applicants request reconsideration of the subject application based on the 
instant amendments to the claims and drawings and the following remarks. 

Claims 12, 19 and 23-27 are pending in the application. Claims 12, 23 and 25 
are amended. Support for the amended claims can be found throughout the 
speciHcation. No new matter has been introduced by the instant amendments. 
Applicants reserve the right to pursue the subject matter cancelled by this or a prior 
action in this or a subsequent continuation application. 

Claims 12, 19 and 23-27 stand rejected under 35 U.S.C. § 103(a) as obvious over 
the Jenuwein et al (US PAT 6555329 B2 in view of Jenuwein et al (US PAT 6689583) 

Claims 24-25 and 27 stand rejected under 35 U.S.C. §1 03(a) as obvious over 
Kouzarides et al. (WO 02/090578) in view of Jenuwein et al (US PAT 6689583) 



Claims 12, 19 and 23, 25-26 stand rejected under 35 U.S.C. 103(a) as obvious 
over Jenuwein et al (US PAT 6555329 B2. hereinafter D1) in view of Jenuwein et al (US 
PAT 6680583, hereinafter D2) The office action stated as follows: 



Jenuwein et al (US PAT 6555329B2) teaches methods of 
screening modulators of histone methyl transferase comprising 
amino acid sequence of SEQ ID NO: 7(sic)(56% identical to SEQ 
ID NO; 1), and suggested them as therapeutic agent for cancer and 
apoptosis inducer. 

Jenuwein et al (US PAT 6689583) teach a histone 
methyltransferase protein of SEQ ID NO: 4 which has 100% 
sequence identity with the SEQ ID NO: 1 of the present application. 
Jenuwein et al (US PAT 6689583) used radio-labeled methyl group 
of S-adenosyl-L-methionine to measure the said methyl group 
transfer to N-terminal lysine residue (Lysine 9 of H3 N-terminus) of 
histone polypeptide (page 6 lines 30-60). 



Re|ection under 35 USC S 103(a) 
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As such it would have been obvious to one of ordinary skill (n 
the art to use Jenuwem at ai's (US PAT 6689583) hfstone 
jTiethyltransferase protein of SEQ ID NO: 4 (which has 100 % 
sequence identity with the SEQ ID NO: 1 of the present application) 
and Jenuwein et al's (US PAT 6689583) assay method comprising 
radio-labeled methyl group of S-adenosyl-L-methlonine in 
measuring the methyl transfer to N-temninal lysine residue (lysine 9 
of H3 N-terminus) of histone methyitransferase polypeptide and use 
the said histone methyl transferase polypeptide and assay method 
comprising radio-labeled methyl group of S-adenosy!-L-methionine 
to measure the methyl transfer to N-terminal lysine residue to 
screen modulators of histone methyl transferase as therapeutic 
agent for cancer and apoptosis inducer as taught by Jenuwein et al. 
(USPAT6555329B2). 

The rejection is respectfully traversed. 

The amended claims 12 and 23 are specifically directed to methods of screening 
a preventive or therapeutic agent for breast cancer. The method comprises either 
measuring and comparing the radioactivities of histone H3, or a polypeptide having the 
N-terminal sequence of histone H3 by transfer of the methyl group or measuring and 
comparing methylated lysine residues, (i) in the case where a protein containing the 
amino acid sequence of SEQ ID NO: 1 or a salt thereof is reacted with (a) S-adenosyl- 
L-methionine wherein the methyl group is radio-labeled and (b) histone protein or a 
polypeptide having the N-terminal sequence of histone H3 and (il) in the case where a 
protein containing the amino acid sequence of SEQ ID NO: 1 or a salt thereof is reacted 
with (a) S-adenosyl-L-methionine wherein the methyl group is radio-labeled and (b) 
histone protein or a polypeptide having the N-terminal sequence of histone H3 in the 
presence of a test compound. 

The specrfication of the present application taught and specifically substantiated 
tlie methods of screening a preventive or therapeutic agent for breast cancer. For 
example, in EXAMPLE 1 of the present specification, it was substantiated that 
SUV39H1 is specifically expressed in the breast cancer tissue (Patient No.6: see 
TABLE 2), In EXAMPLE 2, it was substantiated that SUV39H1 is not only expressed 
specifically in the breast cancer tissue, but is engaged In cancer celt grov^h. On the 
other hand» neither D1 nor D2 disclosed that an HMTase gene is specifically expressed 
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In cancer tissue, especially breast cancer tissue. Nor was there a disclosure or 
suggestion that the HMTase gene is Involved in breast cancer.cell growth. Thus, it is 
apparent that the present Inventors found and substantiated, for the first time, that 
SUV39H1 is spedfically related to breast cancer. 

As to claims 19 and 26 directed to method of screening an apoptosis inducer. 
HMTase (SEQ ID NO; 2) described in D1 only has 56% sequence Identity with HMTase 
in D2 (SEQ ID NO: 4: Identical to HMTase of the present Invention). It is believed that 
the sequence homology is quite different between these proteins, to combine the 
teachings of D1 and D2 to amve at the present screening method. 

Further, there are critical differences between HMTase described in D1 and that 
in D2 as discussed below. 

First, it was reported by Jenuwein that tissue distribution of HMTase in D1 was 
different from HMTase in D2 (Mo! Cell Biol. 2000 Dec: 20(24): 9423-33; attached 
herewith). Suv39h2 (identical to HMTase in D1) is expressed specifically in testes, 
white Suv39h1 (identical to HMTase in D2) shows relatively broad expression (Fig. 6A), 
These data suggest that each of the proteins plays a different role in different cells or 
tissues. 

Second, there is a structural difference between Suv39h2 (D1) and Suv39h1 
(D2), Suv39h2 comprises a highly basic N-temiinal extension with 82 amino acids, 
which is not present in Suv39h1 . This difference was also mentioned in the paper (Fig. 
IB). It is well accepted by a skilled person that a difference in a protein function 
depends upon a difference in secondary structure of the protein. Thus, one skilled in 
the art should recognize that it is hard to predict actual cellular function of Suv39h1 and 
Suv39h2 and to place Suv39h1 and Suv39h2 in the same class, while both proteins 
have HMTeise activities. 

Therefore, there is neither suggestion nor motivation for combining D1 with D2 in 
these references. It is not believed obvious for a skilled person to use modulators of 
HMTase obtainable by the assay method in D2 as apoptosis inducer as taught by D1 . 

Any rejection of a claim for obviousness over a combination of prior art 
references must establish that (1) the combination produces the claimed invention and 
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(2) the prior art combines a suggestion or motivation to combine the prior art references 
in such a way as to achieve the claimed invention (In re Vaek, 947 F.2d 488; 20 
USPQ2d 1438-Fed.Cir.1991). In addition, the Examiner's prima facie case must include 
a finding that one of ordinary skill in the art at the time the invention was made would 
have reasonably expected the claimed invention to work (In re O'Farrell, 853 F.2d 894, 
903-904; USPQ2d 1529. 1531-Fed. Cir. 1988). IN the present office action, the 
Examiner has not established a prima fade case of obviousness. 

Thus, for at least these reasons, claims 12, 19 and 23, 25-26 are patentable over 
D1 and D2. 

Claims 24-25 and 27 stand rejected under 35 U.S.C. 103(a) as obvious over 

Kouzarides et al. (WO 02/090578, hereinafter D3) in view of Jenuwein et al (US PAT 

6689583, D2) The office action stated as follows: 

Kouzarides et al. teaches methods of screening modulators of 
histone methyl transferase by measuring the methylated and 
unmethylated histone polypeptide reacted with s-adenosyl-L- 
methionine in presence of test compound using MALDI Mass 
spectrometry and suggested them as therapeutic agent for cancer 
and apoptosls Induce. 

The rejection is respectfully traversed. 

The applicants disagree with the above contention. In D3, mass spectrometry 
was used for identifying a protein relating to methylation of histone (see, e.g., line 23 in 
page 48 to line 7 in page 49, line 28 In page 53 to line 14 In page 54 of D3). On the 
hand, in the present invention, mass spectrometry was used for screening modulators 
of HMTase (see. e.g., page 30, lines 2-12 of the specification) Thus, it is believed that a 
skilled person could not have been motivated to combine D2 and D3, to utilize the mass 
spectrometry for the screening method as disclosed In D2. 

Thus, for at least these reasons, claims 24, 25 and 27 are patentable over D2 
and D3. 
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In view of the foregoing, applicants respectfully request reconsideration, 
withdrawal of all grounds of rejection and objection, and allowance of claims 12, 19 and 
23-27 in due course. 



Respectfully submitted, 

Date; August 28. 2006 

Jun Umemuro 
Limited Recognition No. L0247 

David G. Conlin 
Registration No. 27,026 

EDWARDS ANGELL PALMER & DODGE LLP 

P.O. Box 55874 

Boston, Massachusetts 02205 

Tel. No. (617) 517-5564 

Customer No. 21,874 
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Isolation and Characterization of Suv39li2, a Second Ilistonc 
H3 Mcthyltransferasc Gene Tiiat Displays 
Tcstis-Spccific Expression 

d6NALO*CARROLL' MAUKV SCFIHRTirAN.- ANTOINIi ri. F. M. PHTI-KS,' SUSANNH OrRAVIlJ 
ANDIUW K, HAYNKS,' GOTZ LATDLE.'t STEPHEN REA.' MANFRED SCEIMTD,* ANGEUKA LEBERSOUOER** 
MAUTIN JF-RRATSCH.* LYDIA SATHXR/' NfARfT: G. MATXr-l/ F^AUl, DF-NNY/" STRPIUJN I>. M. UROWN.'" 

DIETER SCIIWEIZER/ and THOMAS JENUWEIN'* 

Renwch hwifNte ufMokcular Pathology at The Vienna Bioccntcr, ' and Fnxiiiute ofBofatiy, Univcmty of Viewta,*^^ 
A-W30 yicnna, Atiatrin; Instintw of Human Biolt^\ Univenity of Kahcnhtircnu D-67663 Katsa^^hitfem, Cemiany^; 
Mouan Gi'nome Cvntnt mid Mamtftafian Oen^ticx Unit, Medical Ucxearch CnwiciK i/mvcll, Oxott OX! I CM>, 
Uiulf/t Kmsdtm^; ami IMSERM UfOO, Gcnetique MMcalc et DcvcJoppcmcnt, I33S5 Marseille Cedrx 5. Fmnce 

RLt'civcd 26 Scpk*ml>cr 2000/A<xuptcd 2S September 20(10 

)ll)>hi!r-ordei* cliromatin hrts Ixcn impHciiUtd in epif^CnvHc «vnc voiilrol ami in the runctionrtl orKitniziUmn 
of cliromo,SiM«C5, We have recently discovered mouse (Suv39hl) nnd human (SIJV39II1) hisronc lU lysine 
9-.seli'ciive methyhninsreriiscs (Siiv39h IlMTrtse*) and sh*mn Ihrtt Iht-y miwliilntc chromt^lin dynamics in 
bomnllc ccUs^ Wc describe here tlie isolation, chromosomal nssif^nment, and characterization of a second 
inuHnc ^enc, Suy3%2. IJke Suv39hl, Sitv3%2 encodes an H3 IlMTnsc that shanvs 59% idi?nllty w«h .Si>v39hl 
but which diOVrs by ihc presence of a highly basic N terminus. Vsinp, t^norescent \n situ hybr{di2atu>n and 
haplotypc analysis the Suv39h2 locus wivs mapped to the swbccniromeric region of mouse chromosome 2, 
nhen'it.*} ihf^ Suv39h} locu*? re';irtes at the rip of tlie mouse X chromosome. Notohly* alilionsfh both Suv39Ii loci 
display overlapping expression prufiles chirin;; monse cmbryoRi-nesis, Suv39h2 transcripis remain Kpecifically 
expressed in adult leslts. Immunolocalii^Uon of Snv39h2 protein durioK .spcrmaio^cntsis inrUcales enrichtil 
dislrihullon at the belerochromatin from the Icplotcne to the ronnd spermatid stafje. Moreover, Snv39b2 
specifically arcumhbiUs with chromotio of the sex chromosomes (XY lM>dy) VfhlcU undergo iranscriptiooal 
silencinii during the first meiotic prophase. These data arc consistent with redundant cnzymalic rotes for 
Sjfv39hl and Suv39h2 donng motive development and stj^e.<:t an additiomd runction oflhe .Suv39h2 IIMTase 
in or^anizinR meiotic hctcrochromaiin that may wen impart un epiKcnelic imprint to the male f;erm line. 



In cuknryutus, coniroJ of gene c)«pre.ssiou ,ind ihe fuociional 
orgai\i/aikm of chrniTjosoincs depends on highur-urdcr chro- 
m.itiu, which has been proposed to be nucleated by the cova- 
luni moililkalioii of lilsinuc amino termini (45). In addilion to 
iix mio in stomal ic celLs, dyimmic iran.silio]i5 in the organiznlion 
of hii»her.ordcr chruniaiin ate also Impoi iani during mclosis 
(l5)/AUhou2h cnridcnsaiina and pairing of mciolic chromo- 
somes is cvolMUonarily highly conserved, mciosls in male mam- 
m;)ls is ox(:epLit>na| hce^iusc the hctcromorphie X and Y chro- 
mosomes undcif;© facullntivc hetcrochromaiinlzaiion that is 
accuTrtpanied by iranscripiional silencing (21). This selective 
ioaciivuiion uf ihw .sex chrimiosomcM. which is cytologicaljy 
dcfmcO by I he fi|)peariin(:c of the so-cn!lcd XY body or scx 
vesicle (il4), h»s bLvn siWOSlCd-to rcslrict promiscuous pairi^^^ 
or rccnmbiitaltod Ivlwccu nonhomologous cliromosomcs* 
llicrcliy rctluciag the risk for luieuploitly (21), 

Despite Ihe app;ireof, rci^cntblance of ihc XY bi)dy to the 
n^rr body (0) \\\ female stmuUk cells, U is corrcnily ^loresotvcd 
whether simlli^r niedi;nu?m(s) opcraie in inducing chromo- 
.<ojT^e-«{|K'eine hcLcrochromaiini^ulion in mciolic and sontallc 
cells. For cxauipic, fdihim£;b Xist RNA also localizes lo the XV 
Uwly (5), sporinaiogeucsLs is unnlTeeied in JViw-Oericieni mico 



* Coi |cSVii^ntliil;> nillbor, MiiMii^ij :^tJd^L•s^l: RcscjiCh Ii;,^litulC of Mo* 
k-ailar piilUftlofv »i iliu Vicuna H:occnli:r, Dr. (kihrpjssc 7, A-10."^0 
ViVnn;i. Aiisiria. riK>no: (4.V1) 7*)70(>-t7'1. f-ax: (^3/1) 79^-7153- H- 

truwiir ^uUUL^A; Dniry xScicncc Gn)ii)\ AtRuscnrcIi, llanMtlon. 
Now VCiMland. 



(2<>), Moreover, oidy a few proteins that associate with the XY 
body have been described (12, 23, 26, 43) of which M31 
(IIPlp) represents the first bona fide helerochroniatic compo- 
nent (32> 49). Because M3I (IWfi) is a mamnmliaii member of 
the Sti(var) gene family, this re.^ull »ug}>eMei| a possible lir)Sc 
between heteroelu'omaiin-imluccd gene repfi-wion in somnlic 
lL<u;ue$ and Iranscriplional silencing of the xex chromosomes 
during male mcjnsis. 

Sif(var) genes were initially identified by gk-netic screens on 
centromeric position elfects in Dtvsnphik nn'ffmot^ayrtr (37) 
and Sdtizosmrlwroinyvvs /Mmtbe (3). Sinec Sti(mi-) p.encs sup* 
pfe<5R posiiioo elfcei variegation (PEV), their ^cnc produeLs 
have been implicnled in the Organization of re[)rej«ive ehro- 
"mniin domains. Indeed, chtiructcrlzcd family ntcmlxvs itrpre- 
scnt cither chronio&oiual proteins Or en^yrnes thai can moUify 
chromatin (47). Reecnily, wc isolated mouse (SuvSOhl) and 
human (SVV3^)IU) homoJops (1) of the dominant DrosopMa 
PHV madiirKr Stt(\w)3'9 (46) and demonslnUed thnl they en- 
code hisione melhyHransfeniScs whieh seleeiively methylate 
lysine 9 (Lysr>) in the hislonc 113 N terminus (.V>). Immunolo^ 
calizalion of cndopemMK Suv39bl or 5»UV39ni proteins in 
lYuiiomalian cells indicated enriched dislrilnilion at helero- 
chromalic foci during interphase and lT^»nHreni accurnubiion Jil 
cenlronicric positions (iiirioi; niiiosis (2). In aUditiDn, J>uv3yhl 
or SUV3<;in associate with M31 (HPlp), indiojlinii Ihe cxis- 
lenoc of 11 mammali;»u SU(VAR) protein eoiuplex (I). More- 
over, dcrcgiulaled SlJV39in can indncc ectopic hcLcrochro- 
matin unO redishilnne eju1o^>cneous M31 (IlFlfi) (30). 
TofiCther, our data defined Suv39hl or vSUVJOJIl as novel 

9423 
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hcicfocIiromJlin-:usTiociaiccI HMTascs ih;il arc inlHnsiciilly in- 
volved ill \hii sirucuiral orgnni^alion of iMainmalinn higlicr- 
onlcr chiomaiin in somatic cells. 

Wc iIoscTihc here ihe j^>olation and clianicloriztUion of a 
second nurriiie SuvJOh gene. Suv3%2. C>;er the ciMirc length 
Lif the 477-nn^int)-acid protein, Suv30h2 shnrcs 59% identity 
with Sirv.^9hJ imd :ilsO difipljiys i»i H3-Ly.s9-Jicluclive HMTnsc 
aclivily. However, Siiv3Vh2 dilVcrs frnm Suv39hl by the pres- 
ence of a very ba,sie» hi.slOne lli-Iikc N terminus. Moreover, 
wlicrens lH)ih innrine SicvJOh loci show overlapping expression 
profiles diiriu*; cntbi-yo^cne.si.s Snv39h2 transcripts «rc re- 
icUieied to Julolt Immonolocalizaiioa of endogenQus 

Suv3*)li2 prulein reveals c/inelied dislribii lions at hetorotliro- 
DKiiin dunn^ the first meioifc prophnsc nnd in Ihc early siafies 
of spcmilogencsis, During m(d pachytene» Suv3yh2 specifictJly 
neeiiinulrilcs willi clu'oinalin of lUe silenced sex cliromosomcs 
present in the XY body. I'hcrc dnta arc consistent wiUi redun- 
dant gene funelion.s for bf)th Sriv39h loci during mouse dcvel- 
c^pjtient hill, 'm jjcldition, su^y^esi a mle for Hie Snv39h2 
ITMTase in rcpiiilating higlier-order chrumulin dynamics dur- 
male nici<tsH. 

M.MKI«]AUS AND MKlIlODS 

MnK'i^hluj' clnnhii; urrmtriAC Sin'J9h2. A 2lU-l>i» fj^ DNA probe (cncoJiiis 
umino acKK 2\0 ti> 2K!) of Suv3'»i2. sec Hg. I) u'as PCR RmpliJied Ixam murine 
n cell 5p«tciHe {)5m, Qn^ cDNA tihrndcs unJ scroennJ ng<iinsi n (l;ty 11. 5 
nunifio (finlirypnir \p 1 1 *;I>NA litinry (Clrtiik-vh) unti a X12WSv B«m»niic librury 
(*v|i,Uti^V/"<')- ri;ttii(lit»|t ii) llic isrtlrjiiiiii <if ntK tONA nnil llirtc ]u:nnrtiic lIuiWn. 
I'he l^Mip-jj cDNa ({ bl/i \'\ Stn'.yjlt2) aiiil f:crtoouc (M-MO wctc sc- 

(pupcLf I liy piimi'T w:itktiif) on t|it ouiomatcd ficquciiccr (Applied niosystcnuK 
S<n)UL'ncL* annlyjus ini1ic:>icd iTuU tlic ^US'uvJ^? cDNA eiicoileJ aniino acKIs 132 
iici -177 ajiJ l\vM t\\c ^cmm'ic Roqiu-nc'c comprised cxons 1 M \ as prcJiclcd Ity 
(jf:!Nl>l')niUT. Miisin^ 5' ftotiuuiiccs i>r llic Suv3%2 tDNA wrc uxlcnifwd I7 
ik!nU?J nipUl iuiipliiikiilfim ofcnNA vmU (KACM) (M;ir:iiluxi d^NA AmpliO- 
cuuim Kil: < U>ii|ccli) fu^ti H»ir Jii>8l. iUid .Sl<>1 cDNA libra/iu^ u^inji ilm cxort 3 
ipcctJic pitniofs 5'-C;rt:rrCCAACiTC'AACAGTC Jind 5'-OTGTTGACr;TA 
ATCITCCCA TC;. Ilic ItAOv nmptlliKJtiimx iili-nlilk-d mm 2 (nminn fiuid* W 
m I'Kon I, MKlJwIiiu', (he SMilMttf Alio, w;)-? AdiHiL-d fioin nt\ KSTCaccc^- 
Niim AAO:»«Jl<»D wliidt fuTfccdy •4itKi;d frtli> vxtm 2 ami wlpii^c su^ijuuiice 
|iiliU[ii:irii»ii wiH LiirtrmrtcJ by <^Ltiiijnitii»n with gcnannic ^'qucncc^. 

(!1tromr»<AmAl n.-!.vl(;imkci»l and line mapping of the SHv39hi iind Suv}9k2 Inri. 
To obi'Mii Ktfn»Tf)ic SuvJ'^ii/ .NOt]u<*ocv\ wc by1*ridi;:ud ii ym'S'Mif-''^n\Cif; UNA 
pmtw cnctxlinu nniimi urvts 10 tnJIKt I'f Siiv3Mbl (I) !^f.5>M»M a MWSvePiuiime 
iHiroty (Sir<a.i(^t:rt»:^ Amoo^', furvcMl isAbitii<(. a l.Vkb pailial ^cAMtn'tc Su\'S9ItJ 
I'r.tj^Hnl i.<jitipil«.lii|^ ext>nv I M 3 w:w xcquiiJiCcd by primcf widking. BuJh 
SuvJOJif ;)n<l .Vfiv^ttV;^ ^<:(k1i)||C {icmio HCCS wcic suhcloncd Uxlo pUlucscript (sec 
I'tj*. 2, U)|)) and usid tAi' fliiorcixrucc In siiu bybrirlizaikm (MSil) u^.dy^is on 
Udlvrt&tiiijQ tiMUitc cbroim^Komcs as dcficrihcd prcvkiurily (JH). l-'inv m;ippinj; 
hy 5in|\1e*^lmndL*d wnrnmitilioii pcilynH»rpb»ni (SSCT) wj^ piTrorircd wJih a 
I70 hp cxon U;lron 3-spiTiAc PNA probe for Sm\i')hl (pdnwi^ ."i'-CACC A 
AKTAMiCiCLXJAfiO JiDCl 3'-f;rACIAA<iAOriTGACiOTACAG) and wUh 
die 2l0lij> L'Jiiirt .VfipCi'irie l-S" r%Si/i'JiVj2 probe (primers S'-GGGGAKJATAI" 
rjGnr..\AAAfAr and 5'.GG1TGGArriTAAnTGTiGCn'C). -Ibc 
SSC'P itnjiv$ls ini J ciilcwlRlinn uf grmdc disliincuv Wds as rvinilly rcpuriod 

KNA i«yT.ilion «rnl M<>J nnwb^iv RNA i^oUikni jum! nii^>M< diMic .is 
JjiM-riMjitcvioiivfy t)>- Mt^mlnJilnii WL'ftf AcqULiitisilIy hybrld^L-d UrtJur suin- 
(;Cnl CliMivii C!>*wliil»»n^ (/I!) v^ah a t/r-kb f.<vRl cDNA fragment contprlsing 
ncjily fun ioMijih Sityyifif (I) nr with u WW-bp cDNA PCR unipJicc^n which 
ro£lus lur iiimno mids 143 to 477 nf A'm\^'A^72. To iinnrol ftir lit*? (pmHiy of ihu 
ItNA prcpiiriiLiom, bUMa wvtv rcbybrt>ii/cd wiili ii l>N,^ i>rt»lic thoi iipcirific for 

ihui()ll !iC!CpU'ni-L'h < 17), 

Ii^ villi hybrid ]/:(Ottn n^r^Wv.lVA/ nnrf Sirfi9h2 cxiirexslniuTn i^n:iin5uvJ%/* 
.intl .S*ifr.^<;i/u*-.spi,-viilc' hl«>r*''^^^''-'^' ncit-conveiced !ial\IBim\\\ DNA friiyncmK 
wcfu suK'liirtcd iiiKi the pulylirtkcr of pGF,M-3iCr (rromcjiO. SimiUkr K> Jin 
Itilemul .V)5-t>p DNA frajjincnl encoding Amino nckti 113 lu 237 or.Siiv3tihl (!)» 
A 325-bp hitvrnul PNA rrdcmcnl cncmfinii; ammti iu-i«.lN |M» to t^)i\ p( f;uv3%2 
wtK II wd. Widiln lldh rvgtnn, Sto'S^t .lOd .fiir^Wii tuieluiiiidi! &ctpicncL:s aie 
<ml>' Uki>\Wii] Jind ilii »uii iio«> liyl»fidjze. In situ KNA pn^bcs were 

hijL'ro.iIly Uihr led wiih I^IG-IJ 1 1* (nnehrin^jcr Mannhcun) hy tMrtMiiplKin Nvjili 
Sr6 (an(i..jrnh« probi»s of A'cv^Kl HrKin Iv^hI pNKmicl) 0/ 11 P.MA ptilymcr.we 
(v-HK* prgbmt iif tiiie:p|i/ed pl.i'.mid). 

Irt i>rtu hyhiidi/ntii>n<; f^fwh-^lc mount cfnUryi>s or of 5< |;m scviuhis of p.iT.tHni- 
i-nilredJcd ie<;tea v-eire peflmnn«'d ul 65 Uf HTV onTnij»hK \wniit:tl under binb 
Mfii»j*tiii.Y, amf prmvi'ied for de(eclk>n afler inrub;Uio:i wkh m- 1)1(1 idkiilinc 
pIiosph.rt.K» -ci»isjui»ui'.'«l anuDoOi* snnd l^M purple :\s ihechronirttcniesuhsiruic 
i tlmfhriiuuT Miinnhcini>, 
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Cc^niTikii^in nnd purU'tniibin orrihl»» iHdyrlimal (V'SnWJia.spcdfir nnlilwd- 
izs, 2iiin'S9fi2 ctKlinj" wqurntv!* CnmiwiNiMij Jnnino aviils \5 f to 477 wre ituiverted 
into u /lomill f.4rM\ ONA fr:t|;mt'ul l>y VCii «inipl|ficriiioM smd crnihincd in- 
framc wiih N lenninut lilululhiontt A' lriin,">fvri»<u (OS'I*) in the brti li:ri;d expres- 
fiim yuaur pc;i*.X'2r (1'h;iiin:iei;i>, iNirificinion of rct\iinbio:nu pr^xcin ami 
immiinl/.ilKiii ta* rabWit'J 4)>{<h ihc (i.'>|\Suv3'Jh2 Jinripiirt w.iS ifiMiC «; d^AOribetl 
civewbcni (I), An ilnin«|J>o^;lrtlMdirt G h;)cti<>n wps ptiipiiiu'd fnini ik? cnnl^J 
s<:nnM of TiibhU 22 1 b.JiLh pic.il»«>oi!icd :if».iru*(l OST'Suvl^JliI p.fuhMliitMw 
Seph:ir<t^e beads (I), and u-Siiv3<;h2 imtibodles were aftinjiy purified nwr a 
Klutsitt^jonc-ScpiuiiAhe (IMuirinaci.O caluinn that had beeit liiadcd with GST- 
Sijv39b3. After eliilim wiih tOO inM ftycmi: (pll Z5), onlibitdio were neutial- 
ized with n l/IU volume! of 2 M J\V,ni& (pll 7.9). lhci« idnidiy-pnrined 
a^Suv3Vb2 .tniibiKJiA (ci^nrcniratinn, '^QJ ni£/ml) wcru ii<od ;it 1:2>U or l:SUn 
dihidon$ for pnHk-m bToi uiiulysi^ or dl 1:10 to 1:20 ddiilkjni fur indiaxi inimu- 
fK»nii<>rcvceiirtf. 

Kpiic»j)«-iiip{ipd 5k(iY3VH3 pnitL^n In llwM £tf1tfc *la t^neiiilu ii Onye)j-i:ir>^,wd 
Suv.v;h2 prokMii dirn wtniVl rciumble ibc shoiicr Suv3*Jb1 or SUV3<)t}| ffiuc 

^M^n\\K\A, lUc jTCitlii>M cf Mii: XnvSOJfl cDNA COIOprkinjJ flrnlm^ aCids flj ti^ 47? 

wai cnnvcjted intfi o t^tnlfXhul TiNA fruismcnt by PCR aniptlficAljoii nnd Tf»iw- 
ferred into u MrflAV^i>|.di|jc»ied pKW2T-(nij'C).,ll,/V«/^'J'V« dctivaiive wliieli 
comnins a uini|ue in-rramc Nml doninfi site immcdKitcly runowmg the N-ictnri- 
KYj,\ tap ( I ). Tin: (inyc).,-Suv2(i<3-477) ciiiistruct was confirined by v<jncnclns and 
"KtaWy" coil ;in<:fceie J inl o I let n ccfls as dcfccrilicd cnrlicr ( I ). One clone (1 lelji- 
S2/5) wiih KignilicHnl cvcrvxpiwsKm of the eclopie prurcm in -65% of clonal 
cclb wus ch:ir;K'lcii/ed fnrlhcT imd, liiOk'thiT wiili ?k1 l\^W^'j^ rdls ivliiih overex- 
pru-w (mytXvSDVK:! 112) (3rt>, wvuilio Mi>:.ly2L- sj^eifltily ul the rt'W3%2 
amiliodies. 

Ifiolniion of PMEFd. Primary mouse fibroM.isli (PMEl-X) were derived from 
d:»y El 2.5 C57lil r./|29SvJ fetuses nfler lemovinji the hejd :jiid inner org-nw. 
Tnjidt liksue!. were parlially homogcni/ed in 5 ml uf mudiii»n by fcpen!ed pa^»i{>e 
ihrOMi^h A 2t>g ufi;e hyiKXlciriilc lU'vdl^i, reM ^tled omo ;i tO-im-dMnii'tcr dish, 
;iii;l cuUiv:itiNl in hJiih'JsliUo^c |)ull>etx'i> nx'Hlin^d fvij'.k nu'dilnn vnpptcmLnlcd 
Ariih 15% I'C^ai cdrM:MihV'2 twlA r.tnianliiic-t^ iii»ncvk:>^it:il niuitui iieubi 0.1 
mM p-mcicai)rniMht)n{i|-l% |n:lile)Uin•^tfeplnn)ycin (all r.ilia)*Hi^l.)' '^^^^ pri- 
mary culture wn& tiyp^inf/ed after 3 days. unJ the llivitinit single celt ^periNion 
was expanded into piiua^e Ip which already conlaiiicd a hijjhly enriched pojuh 
lation of PMCiFs. 

Nuclenr rvtrM't'* tind pnilvin hhf\ moHy^vh \t*A\i\**n u( nmtei J rum dnousc 
iCvSK> w.iv pcrfi»rmctl nctonlhu: w fii»^TJb«d pr^tim'ctK (1 1, W)» Appni*liiwnrJy 
3(1 of riuclciif CMMUiji from rcntui. ihu ltd .a celt cli>ne.^ oj ftoiii I'MI*>n wcic 
:in;»Iy/ed on pT^reiu h\nZK w\[\\ n-myc, tx-MM (UPJti) (10), n-Suv3%|, ;ind 
a-Suv30h2 anilhoclies reported elsewhere (I). 

IIMTn^c sfiiHiys wiih iri tiniblnani 5iiv3yh3. Mnhyfi ni nitcnKW dhsnyi wkli 
frctt hKione» (lioi'hrinticr M:innlu*im> Or bi^iKmt; UX CiiNI*-A, uiid niiH:ro(l2A 
N lvrmnTnl pc^jHide* and Ihii retOnibinnnC GS IXSuv2(t57- '<I7V) priidirel wcn-v 
diinc Its. reeenily described {Mi)- 

linmum>flu4iivM±Dr« Qnaty>ti<i of (tides Kclioo^. I'eiaes were £ui;*ically r<N 
moved from adutt C57UU»/l2«lSvJ mice, embedded in O.CT. -ItfiiJ CHssue-Tek). 
and froren in liquid nitr<?gen Uiing precooled r<cTpcnli»ne. Tl»en> Kl \im KecUons 
were lUud in 2Vl p.trufonivjkk-iiy^k' m p]«isphi»ii: huffcrcd Saf'u»« pll 7,4) 
for to niln on ice. wu^icd in ct^J*! I'US, ;ind i routed wijh 0.]'^. fuxliuin chraiw 
IhilTcr (pi I A.") Cumnininy.U.j';;* Ttiu^n X-tlUl fori minon ieu. Su!»siniienily, iIil 
»c«lin]iA wv'-fc wjwiifwt iind bIcHl<i:iI wiUi pnS-Z5% bovHic si:iuin albunuu (l«A)- 
aici Twcco 2li- tO% Roai -seiuin for 30 min ut Kwm tenijx'raUirc. 

For indirect iinm\jnoniion.»s«nre of M31 (IIFIP) and S*'p3 epu<ii»es, hvcii^wi 
were ."jiniiilianeously incubiUed wiih rat mon(x:h)n.il a-M31 uniibodtwh (4*>) and 
munse monoclonal o-Scp3 urliluulics (22) ovumi|dil nl 4*1! AlWr •iuvcinl w,|^trv^ 
(PtiS, i)2% liSA, O.I'.?« Twiicn 21)), ssiniples wivfi iftcuKitLd for I li romn 
lempcnlttri; uidi ,sect>n<t*ry CV3-«.VTijni':tied fAif sinji-i-.ii ;iiid CVS-ctinjiijVdvd 
l^ui Auu iiiouirf: ;intih(Mlies (both tiom Dianova). After lliree nn.il wa&tteH vniU 
Pl^ aint:tiiiit)K U.1% Tkveen 20, sceli<ins were mounted iu Vecta&hicid Antifjdc 
soluiion tVectiir Ldboralorics) conUinuig 4\6''di.-niiidku-2-phvi)y1mdi>1e 
(DAPI). 

For double labeliiif: ol iltnr3Wh2 niuf StT»3 epJtt)|K*^ :ictiion}( \»lcc hieubnicJ 
with nibbil pol>\;l«irnl f>'Suv3''lt2 iipilbtvlie«ii rmd moti.scr n|iiiu>c:loo.il a Srp.l 
»niil)od{e$. Swv3^Jh2 .M.iiiiiop. wa^ visualized by jmmiino^implincalion. using bio- 
tinyhiicd |^oal totii iabbit antibi)dic^. AleKa^vSS-cunjvigatcd ;iv>lin, blotinyUnui) 
/>iaT nnii-Avklin aniil>oJies. iind Alexa-ltiH-cpnjvitjalvcl ovivlin (Veiior li^boruto- 
ries and Moleculiir Piobe*). Scp.l epitopi's were visii;ili'/«l Uy iLHujiibiry At- 
e\a5t)K-ctMijugaced goal ant|-mouNtf aiUU)odit»s (Mok'Ciilur l'r<ihe>4). pmets-iiid 
samples were cvahuiled u^ing a YM^, Axi<ipho( tplQune'M'cnee microikx>pe. 
Difiilul Mack- iind while un.if,c=» \^cii> reL»nled with a cooled chnrge-couplcd 
d^?VK■e cjMiu'r,! (Triuet ion Inj.ttiiifi4:!i!$), melted to RGIl linage'^ uilnjj Ihc Melti- 
inotph hruuvnt; Sy^teitt (irtti>^*n»a1 Imaging CorporiUion), uml prwi;«<cd in 
Ai1i>l>i2 PhoioNhop 5.1. 

Immundituiu-c'in^nsv AiHily.<i4 itt imU« au%pi-rtsiftn orllfr. Ti:ste<i wcru minccd 
wiih NCiitpel M.Mlr> In cold niininoat essential medium (fiibci>) amlaininf pn7> 
lease inhil ixors (Kcxhe UitKherniciil*). I^1nul\ir:iUy picNcivrd iu^] ici.».um ct|l* 
were prepared bv crivis linKinu fixation v& ilc^nlvil ^ tseuhwie (3:»). 'rejiii.\ »uv 
pension cells witu niKwJ wfrti eqn.il voUonct rtf PflS-buiVeied (pll 7.2) 3.7» 
lornviKIcbydc -DJ M Miruise, plact'd an sJani^'d glass slides, and atUmod to dry 
down until ihey wew riKiird by ,■ iliin layer « if sucrose. 
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Tor iiKlirrci iiPinwni>lUioro^t'rHT> ol" Snv^Oh^ t'p}ii»pi«i. suctLvsL-L'tHMclcd 
cclU wvic briefly tt-jiMtftl wilh PIIS, CNtniclcd for 30 niin wilh 0,2% 'lYilun X-UV 
») I'to. iimt n*'u'>J<ttf'J ^nvr«iiiln ill A\' wiih i-nbbit ptilyiilmm) o-Siiv,m2 anii- 
bitdic^. AliL-i iliieu J-mlii w.'ishes m I>lJS-0.l% Twcen 2i)-0Z% USA»0.l*/f 
iJCl.iUn, i^iinplcs were cither tncub.ilcd fi»r«lJ v»n fO .T/"C wa|i Aicmdary, (."Y.V 
C"MjUiviU\! ito.»t .nul iiihbfi aniiKHJits (Vector l.uN)raLoric.'s) or wlh ioconcJ;»ry 
j}o.|t anil fiibbil lupiinylnicO anti|ioclki« (Diiimjv.i) v^vrc vmuili^'uil iificr a 
ihirO iHiiihiilJtm l>y H^inp &wdin-fliior«Cciii Iscnhinq^nnaw (Vl'VC) (SijjiTu). Af- 
ts*! Utrcc fuiril v/;iJics in PKS «.\% Tuvcn 2l>, proparuilons wore mi>unlcd in 
Antil,iJo M><M»ioii cimf.iiiu'iii;. I>AP|. Slagir\g ot indivUliint mnw.c ^p«rm'll•^i»t^^^L• 
tc-Hv iloiermiiicii by Kic kpcnlic Jtt.inlHUifni t^f IiL-tcn«hr(>matui (12). 

l-nr (liMihlu WK-ltnjj t-xpi/jtfkcni^), sninplfs were fii^l inci»hiiH;U w|ih t^*Siiv.10h2 
itntiboJicHv follm\i',1 liy }u)n«,KvKli id tcmhm wilji nnil-rabhii bM»»myl«r<'0 .itiithotf* 
if^ fiilil JiwiiVrn Cyy AfiLr a brief fuciUnn wiHi 1% for rti:ikLh>itL- hi PUS. Xmr 
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FIG, I. C'«ucc(niim.>| fmiiK dmnain c«iLsi;iv;ilkiii (li ihu Siiv^Ohi 

priHcin. (A) Tho -1.5-l.b QitcleoiUlc scqiiciice und conccpuooiJ reiidinfi frame 
oJ' llw ctKlinf. pait of Ihc .Vffi'JWiJ cDNA shown, lixon I, inrl(ji?mB llic MArting 
A'l"Ci picctiL'd by bi-fnniK' <jop ctvl(*iii<< (;i\ii;rl>>k\), liJi* htcn (iLir/utJ fri>ni 
Ccnnitiic SiivSQh- itci]uciux<( ftotii an fv^T ihfii ciiircctly ^ilii^uU iiifi> vxnii 2. 
Friim Che uvun:iMi^f>enoo)jCJU.*quci\CL^i*xons I co3c»uldbc ideniified, fuidilicir 
R\vpvctK(r cxuii'iniron bmind.irica are inctieulcd by oprn ninwlicndv nt niidco- 
liiitt jx"*i:ion.N 27H, 42»K nrwl The •ITT'.iinmo-JicHI SuyJ91i2 pr<.ili*m cunlain^ 
scvcT.il cxm-vcrvvtl scijjivin.<i mylirs, luHudinjj a c|iroiMi> divnjkin (tl:i.s|un) Njx)» flw 
Sirr clonuitx (Iirjii jy ibailim-.), and a C-ic/miiLit uhI (d.irk &uiy sludinn). B:tsic 
nmino ucids iii the N k^miiius nre hifihlii^hled hy gray z'trvWy In siddUion, 
cystciiie rcsfJucjs thai are ai|sc» conserved in Suv3<Jhl are circled. Tulrittve nueicnt 
localiralion )ii*niils iirc unJertiiU'd. (U) riiylo|;cnelk' rcl»liyn;.h«p» iif murine 
Suv3yhl (4U »mini» iwiilt) (1), nnirlnw SiivJObi MT; Mmbu) ftcit^), t>mni\hh 
<vU(VAk)3-9 ainina sk-iiK) ( tfi). ;xW^ CJ.IW (-l'»0 .unijirt .iCid.'.) (25), 
brtd a C. dvi'^m ORFC15tJilJ> (5(13 timmoacidb) (oca'flsion no. 10.15). Over 
the entire lelifith uf llic piolcin, S;sv3yhl shnrcs 5^)% jJentily wif li Siiv?*Jli2, 41% 
ulviuMy uiib SU(VAK)n V, ,1.'^% Mi»iii|y wUh C'I.H >. smd Jii'^ idculity wiiU 
Cl5)M 1.^. SliniUJy, Suv^liJ .sl^uei 5'iK>ii idL-mily wiih Sitv.WliU .WC* kkiilily 
wilh SU(VAR)3-9. m iJo.cjUy wilh CI.RH, and 22% ifknlily with Clilll I J. 
Mighly conserved sequence nioiifs nrc jjuJicnted nnd cumpifc.c ihc chmnio (•.tip- 
pled) und SI*']* (black) domains nn<l titc ,SI^I■»n^^^<J:ltel^ ty.U'(«e rich climciN 
(jrayK *|»vh ma Only «i pjil pr<;i^nl m K l5lll)J5. In suKUliOu. N lenuiftfti 
n:i:ioi^ (haielicd) »Iwiied by the fmninc u«u! fly pn>tch« (I), a pulalive OTI*- 
bliidirta <k»Mtk\t\ (liKlu^luttlo J biu) iu J?U(VAa)i-« {At*), and lliu h.iMC N leimiiu 
(bajvic) in Suv.^V)i2*»nJ CUSl lll^ aie at&o Uighlishttid. (C) Amino iicid identity 
und .<;in)i]urlLy <in bi.)cKe(s] between the 5uv3*ji]2 N icrminib uml the C-lcrmiiul 
pitrlton ofhtMonc 111. 



wen;-viMt;ilijjwd-»ilh >e«:wiiil:iiy ^j^iii ..|iiii-i>n)u<ic Mt'C-Cinijuwitod atilibodies 
(Dinnovu). 

<:enDa»k necc;tJi't«in numbnv. Ilic nwriiic Sm\VM\2 W>NA <iiccr.v«ion w». 
AF14'J205) and Ihc mnrinc gewimir Sttv^m {m\vA<i^\\\ fMl, Al'll*J'-'iM) Prwl 
miirmc eennmli SuvSOtil (atTe^vinri no. Al l4V2l)3).wt|iieiicc.\h:t»'u been depav 
bull in den Hunk. 

Isolation of ti Siecond murine S«v39h gonte Stiv39h2. Sc- 
tpicnci: simihirily st-arclKS (4, 7) wUh the murine SuvSOhl or 
human HVVBWI cONAs (I) revealed ihc presence t>f rehilcd, 
yet dwlincl cxpriiiwc(i sequence tngs (ESTs) in ihc DDFU, 
EMDU rtml GunH<Mtk duiibasi:.-;. In particular, ihc mouse 
ESTs fall inlo iwo cnlcgoriuF; th;»t nic cilhcr homologou.s to 
Sitv39hl or indicaiivc of a .second gene. Usini» c»Ut.*">uc|t20tidus 
specific for ihU Rt^cond clnss c^{Siiv39h ESTs, an internal (Uick- 
ing Ihc consciTcd chroino :ind S[;T doiUiilli sequences) I>NA 
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Moi. 0 1,1, Bun. 



gSuv39h1 

«iakb 



gSuv39h2 




7 2S 




X ohromosome 



chromosome 2 [Rb <2;16)] 



iL-LMons of fiiui inL' .Stty30l(l niitl Suv7Wj2. Exons ore sliiwii by hhtcV lwKi:s. and numbers indiciili: ihc Jiiiirling nmino acid pcisitiuns of ihc respective cxt>nR. l>ci»rin::ircd 
by ihc il:)'.!wdllMC5J aitj cw)n regions lhal encode ihc conscived chroino ATirain. Bolhtoci nr* drawn to scale, nud iht roipcillvc 5in'J'-Vi; anJ J«rJr^A^subdoncs (duslicd 
lini"? nhuvc [he iiiaj tliiw wvT«' hyhiidixoti tn mclaphftNC Apnraih (hclwv) aw shown, as «iv Ihe specHir prin^r p.itra (.-^rlil nrrnw!.) iiwd lor ihr lupliHypc nnalyj,Ls (sl-c 

LvunicrsCiiiurd «nd J< »»>i>iIciJ wuh piopidutni Icidifle, Arrowrfvrad)* indicau: iiyinmcUical U}*n.ilSim llic X wiironuMomi: lor StivJQJii (Itfi jiani:!) an Ub(2;iri) 
Lhionii>'kimc f{M .Vj< (ijjjlAi paiwl). IkiKcd on ihc» R hmiJinj^ lixalixttiFon orA/i'i';sf// u <is<(i£ficd lo n-giotw Al and A2 (»r chromosuniti X and iluii i\SStii\}%2 m 
n gion A vf chrnminoinc 2» 



jirubi.* w;i>; PCK ainpHficJ from uuiriiie cONAs nod screened 
ftgainsi a nioiiscr embjytinic day 1 1.5 (El 1.5) cDNA iibrary (sec 
MiULTLils rtnd Mciliod'^). Or six positive isolates. lonfiCM 
insert v/:i.s swbcloocd ami sequenced, revealing an open reading 
Iriinie {ORV) cuMprt'iCR ihc chromo and iln: C-icrniinal 
SKl'diMiMln. JnACII nmplifieo linns wiili cDNA icmplatcs from 
iho mnriiie -ccII-ApecUk cell lines J55^S^. and S194. extended 
■lite nussin^ 5' end; h<iwcvcr» Ihcy did not delect a starling 

I'o obLoin more sequence inforrnaLion, a pnrlia! Suv39fi2 
penoniic tkme of ;ipprt)xiin;ilcly 14 kb Wiis Isi^lnied (sec Ma- 
(eriiils and MelhotU). lo nddiilon, wc nlv> identified a partial 
gennmic eluue of appri^xiniiilely 13 kb for Xh\i mouse Suv39hl 
|iHn.«i, OvcriiH, the ijennmie oriianizatiou. Including die cxon- 
Inrrou sLrucluTe and t!ic presence of a predicted CpG-Ls(und 
» cross Ihc Hrsi CNon, is very similar for both loci (sec l-lg. 2 and 
below). Comparison of the avnilable gcnoinic, cDNA, and EST 
seqnences for ihc <VifvJy/f/-fclaled gene allowed the dcfinilion 
of cxoii I (see MnteriaLs ond Methods) thai conUdns n consen- 
sus Al Ci preceded by jn-framc stop cmlons and which can 
et^rrecrly splice inio exon 2. In anakii;y to Sttv39hl, tve ilcsii:- 
naicd this novel gene ii(tv3*Jlt2 (for .Su(var)3'0 homolog 2J. The 
nuclcoiule HiMnience ( -1.5kb) and conceplional rending frame 
(477 luwim acicU) of the coiTip<»Mic coding SnvBOhl cfJNA nrc 
.shown in Fij»» lA- 

Sequence c<>niHtrvaCifio of S«v39fi2 within flic SU(VAR)3-SI 
prol< in r;imilyr Over ilw lengdi of Ihc 477-amino-cicitI protein, 
Siiv39h2 Ls 5f)';f' iO^jiUieal lo Suv?*>hl (412 iimiiio acids) (1). 
Cniss-jtpccics compiirUon of Suv39hl or Siiv39h2 wilh other 
icprLsentftiive mcmticrs of the 5ilJ(VAR)-V9 protein fannly, 
snch lis Proxir^tih SU(VAR)3-9 (46), S, ponibi* ilUlA (25), 



and a puiudvc ORK in Cacnoriiahditis ck'^im (Cl.^flU.5; ac- 
cesKion no. Z81035) IndiciUe very similar sequence identities 
and phyloficneiic lelniionshlps (I'ig. lU)- 

Inierc.^lingly» however, Snv39h2 contains a highly basic 
(20.7%) N-icrmmal cxteiwion of 82 amino acids that w noi 
present in Siiv39hl, nlUiough a very basic, yet disiinel N ler- 
minus i-s also found in the C15PU1.S ORF. In nddiiion to hs 
resemblance to arginine-rich protamines, the Siiv39h2 N ter- 
minus shows modcraia sequence identity (23.2%) with d'je 
C-lerminnl portion of the linker histone Hi lhal is not rv- 
Mrictcd to hAKic residues (l-ig. U:). With the exception of ibis 
extended N lerminu.s» Suv39h2 maintain?* all other conserved 
domains outlined prcvionsly for SuvSOhl (1). i'or ex:unplc, 
both proteins display highest identity in the i3ll-aniino-acid 
SET domain Core (7sS.2%).and in the conspicuous C-lcrminal 
tail (6^?.fj%) witJi its three coaserved cyslcine residues. The 
60-amino-acid chromo domain {<S2.7%), ihe SLrr-a.wjcirjiicd 
cyNieine-rich region (54.9%). and ihc SU(VAK)3-9-speciriC N- 
Icmiinal region (45.0%) are also highly identical. Like 
Suv39hl, Siiv39h2 in also significiuUly shorter than the 635- 
aniino-acid (ly protein (4h). 

Chromosomal assignment of Ihc murlnu iiuv39Ift tincl 
Su939h2 loci. To lnvcsil£,aie the chromosomal assignment of 
the two Suv30h |oc<, me in phase spreads prepared from slimu- 
hitcd lymphocytes of WMP m)Icc, which are honiozygous for 
meiaeenlric RoberlMonfan (Rl>) transiocaiion.s in all auto«ome.s 
except chromosome 19, were analyzed by FISH with genonue 
Sttv30hl and Suy3'>/t2 1>NA probes (Pig. 2, top, iin<l Materials 
and Methods). The i;cnoa>lc SuvSOhJ probe indicated a sym- 
mctiicaJ, two. dotted signal at ifie tip of the mouse X chromo- 
some, a locali/.alion consistciU with the previous ;i.*isii;imieni of 
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hUi \ i idkapc niiHipiiis »iJ ^'"I'J'-'/' ' anU 3>n ?'';/i2 un t»"iiN*.' <;liTiKniMihni:A X Jiftd 2. (Top) I Ijpkuypc i«wl>'HiN. The acftrctfnlion of C 57lU /f» or M siivitn p^irvnlal 
all«|c R |oi'.9f«',/ti/i J (Icfl n.ifie]). .Vfn-j(Vjj (riyht p:mcl), nsid Tor (he rv^ptctivc (l.iukinR »iici\is:iicnite maikcrv ili.U aw spccillc fur clm»mnsimif X itfxiiniiNiiiic 7. oru 
jJvwvo lini'Ii l>d«kcmw pw^yuy li.iS inhcril.Jil Ihe iiiiliLuiua nlU-le from the F| female pjrcnl. A wliiio luxe fnclirai«. an vJ't'nj Jiiicic, ;niu ^ bUk luu miHc:tii:s o 
C57Iliy6 iillclc CiTiiy h»i*:s TVpfust'nl maikcrs \hui hzvc not bfcn scored. Numcryls inside hoxv's wflwl Jhu numlivr uf fii'L-cu- J icctw»bift.ini£iojjcfiy for *1uch ly|)inijs 




u SVVJ^ffi li(iin<>lt>r.rt»»s scc|ucncc (MCj-44) lo ihc Xpll.2 
region on ihc human X chrumoKOiTiu (20). fa contrast, ihc 
j.'ciiomiV' SitvJOfiZ piobc siwcUicaliy hybridised with the A rc- 
£1011 t»r mouse chromosome 2 present in the Rb(2;U») translo- 
cation (Fig. 2» boilom). 

'Hic chronjosonial position of the two murine Suv39h Jcci 
was funhLT defined by h.iplolypc analysis nf rwombinani prog- 
c'jjy {Mu.H aprvtitt X C;57lU-/6) from iheEuropeiin con;tbor<nivc 
inicnq^eciJlc bnekcross (fiUCHU) (S, 3S). Allelic vorianls were 
idi ntifreil on »'i series of PCR-amplilied DNA fragnicnis by 
fiSCP (see MiilcriHlf; :uitl Melhods). SSCt* potymorphisms 
werci deteeicci wilil an cxon 3-iniron 3 primer pair Tor SnvSOlil 
and with an t-Aon 3-spwinc printer (Wiir for Siiv30h2 (sec Tit;. 3» 
tOf)). l !*ich r>r ihcsc 5;(>ec!fic primer pnirs was scored through a 
r;mdoin panel (r>( HUC^-ll^ bJ\ckCfW mice, indicating linkage of 
Su}f30h! rt) motjftc chromosoinc X ninrkers and ot Sui^30h2 to 
mouse chronK)stnnc 2 niuilcersJ (data not shown). Haplotype 
iumJysis litcaliyed Savli^Hii lo map posilion 1.8 cM of Uie mouse 
chron»ONonn' X, in An inlci\ri! ihnt nistv harbors Ihc mouse 
niulHliooJi U\Ux^tt\i (Vi/) (13) and scurfy {Sf) (39) (Fig. ^ IcJt 
panel). In ihe pardld One mapping of Stiv39h2, hoplniypc 
im:»lysis of n p:ine) of 8*^ mice cintyiOiJ recombinanl.s in the 



r>2MUlf02Mit6 iVi^ion lacnlired Suv39h2 lo ihis inlcrval. The 
Suv39h2 loais lie,s 0.7 :£ 0.4 ccniinjorgans (cM) disinl of 
D2Mit355, tienclic distances taken from the Mouse Genome 
Database (httpi/Avww.jax.or^;) would indicate Ihoi Sit\f3%2 re- 
sides ;il ninp position 2.5 cM of mouse chromosome 2 (Fig. 3, 
right panel), 

Tcmpwiil iiml «p;Ui4>l exprtssSon of Stiv3ifhi and Suv3Ph2 
during mou!i;c development. To determine Ihe expression and 
si/.e of Sitv39tf2 mUNAs, RNA blols coni:»inintf total RNA 
from embryonic stem (ES) cells and mouse fetuxcs from vari- 
ous embryonic .sln£CN (days E10.5 to E17.5) nnd on fxwtnnii^l 
days 1 to A (PI lo P4) were hybridized willi a 980-bp cDNA 
probe compiisinfi Snv30h2 coding sctiuciicvs (amino <idds 143 
10 477). Within this region, ihc Sny3i>h2 cDNA is approxi- 
mately 60% idcniical lo ihc Sm*39hJ nucleotide sciiuence nnd 
docs not cross-hybridize with 6wvJi>/|/ iranscripis (see Fig. 5A; 
aiKO dam not shown). TliL^ .S*in'jO/32-spccilie cDNA prol>c rec- 
ognized a prominenl mRNA nf approximately 2.9 kb in most 
RNA prcpnraiioas of iho analywl suni^.e.s (Kig. 4A, middle 
panel), whcrca.*; »L day smallcr-si/ed ().7-kh) InirKcripi.s 

were also deiecied. Al>undaat Sitv30h2'S'pcMz iranscriptsi are 
prcscni in KS cells* in in vilro-diiVcreniiaicd embryoid Unlies 
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hiO. 4. rt:ni(NM:i| t^iit! Apiiilt^l cxpfttssion or.$ui^J(Vi; und SuvJ9h2 during mou^* development. (A) RNA bloL nnaty:sis to dcrica SuvJ'Mit mv] Sin-J^HtJ iranscripis 
.J IS ftriorul RNA r>rcp.i>cd fioni undiiTcrciitialcd CCL FS ctrlls. ED derived uflcr rclmolc-aclU-md«ccd in viiro Oincrcnibritm of CCI: c«flN.::iiK) wlioU- tcUist-h id 
v:irwu< sLii^cs of cnjlir>iHiic (i:i0.5 lo U.i73) and poMnnlii! (PI lo IM) dcvcIiTpmcnl, As u conlrul r«->r Uie qimtliy uf Ihc KNAr iht J^NA bUM wuh itliyhndj/til miU a 

piohcih;t! isjiicdftcrorOVi/J/tfj " ' ^. v- . . t ...... r._ -.1 

The lifrotv iti(ljC;iri'>i ihe pwwi 



piiihc ih;t! isjiicciftc for OVi/J/tfj H'qucncus. (H) Whulc miuml UNA Iti sli\i hyhiiOixmiwis of hX.5 anrt )''>..'t mrVKL* leuj^^jx wijii Siiv2%I- and 5/»vJWi^spt'ciric r»hopmhcs. 
' pr<f,^'rTCc ol Sm'S^Jfii tntM^riiMi l« {iltuDlois, At ,1 eojiirol, Teuctcx ^rc u|srt Iiy1»ii*li/vd with n AivJPAi-KpecUlc Scnso prube. 



(CB), und a|.tpc;ir U> pc<i>: en. Ony rna5. In contrasl, 
►SV/i.'jP/|2'5pL;ciJic transcripts arc .substunU;iny tlowiiregulalcO hI 
clay KJ7.5 antl iirlirly iibscnl clunnfi postoaiAl development, 
A very similar dyniimic expression profile was alsu uUserved lor 
.^o'JWi/, cxcepi lhat Ihc ri^\i\\m almntlancc otSu^BQhJ trnii- 
ficii|»ls In RS ecHs and EiB is reduced compore^l lo Suv39h2 
U'iuv^T»pi*i (Hii. ^lA, lop piinel). Wilh a more scnsjUve KNasc 
proiceilon a.ssay, however, Suv39hl has been shown to be cx- 
piesSi:^ in IvS rcJls (t). 

To tnvejiiliiate I he spiulal expression profiles otS{f\*39h2 and 
StivSOItK we peiftirrnecl wholc-mouni itt siiQ hybridiz;iiions 
wild SuyH9h2' and i^/a'-^S"/// -specific riboprobes (see MaieriDls 
and Meilioijs) oi\ d.iy tl.S.5 and c1?\y Ky.5 mouse fetuses. 
Where n.s only residual slaining is observed wilh a Stiv39h2 
ci)nlr<»l seiiJic prol.>c. the Srty39h2 nniiscn.se probe reveals a 
r^ilhcr m^iforni expression ihroughoui Ihe entire fcln^ (Fig, 4B, 
middle p«ncl). Simil^irly, tlic Su\f30hl aniLscnse probe dclccLs 



a bro:id disirihution of uanscripls, a finding consistent wilh ihc 
ubiquitous expression o\' SttvSOh f in previous in silu hybtidixa- 
lions on sagittal sections of day E12.5 fetuses' (1). In addilion 
lo embry^)^'^c lis&ne,s. xUc nie^cptL-hyme-derivetl nll;inii»is w also 
protnineiUly slaineci by the SuvSQhJ anlisense probe (Fig. 4B» 
arrow in left panel). TiVfiCt her with ihe UNA btoLshow»i above. 
Ibis comparative nnaJyNis indicates significant eoexprcssion of 
Suv39/il ami Suy30h2 diirh)u mouse devclopiucnt. 

iktv39li2 tmnscripts are highly expressed in'miHiMC (estes. In 
contrast lo embryonic expression pioHles. ihc abundance <>f 
SuvSOhJ and Snv39fi2 transcripts greatly differs in adult tissues. 
Whereas Su\'39hl displays broad exprc?ision iii a panel of KNA 
preparaiions comprising lA adult li.ssues, Ihe expression of 
Snv39h2 lentnins largely rcsiflcicd 10 the testes, wilh mKNAs 
being prcix:nL as IJ- and i.7-kb tninscripis {}\. 5A, middle 
panel). In addition 10 oihcr tissues, Suv39h2 mmscrlpis nrc 
aho signlftcantly dLwnreguIaled in ovario. 
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nCl. 5. 'rv:.Ji5. Mia'iricc«.'ftri.vaon 0{Snvm2. (A) una Moi iinalyws to detect Stivmi und .S»..?'^/7 li;i.L.;cr.,ti.* ui 15 ,.g of lotol KNA pnM>iiu'«l " I ^3,.r^ 

li.SHU.'«, incfwdnif; KALkt (K1), .-skdw'lal (-SM), I.LM.1 Cl IA>, livvr (l.I),sinm:ah (S i K liiU>li.w (IN). Um^ (I.Uj.V'fam <D!lMpt«ri (SP), lliyifpiis ( \ 1 0, J^^-l'^ O 

.w.Mict (OV), i|i.;u»s tiro, pVjcvoi:. (PK). An ;. tujjwuj control, the RNA t^Iol wo-. r»:h>-h/idi/ca wilh 0 pfctc Vluu is sptfViRe f"r fiTft/vft HiiuenreK. fH) RNA m 
Mtu !iyhiull/.»iis>iw on S ^^m wiiioir* v( Mt tc.viis with Suvmi^ imil .VrnJV/i2^<pi:cinc riliDpix.bci. A* a CPnlfoL !*-ciinnS wvrc aW^ hytirlim'd vvlih ihii wrw^pimtiinB 
iin»l Suv m.i Gin'a\^t> iilii»piolws. KnUirgcd Itvcis Mmav ^ivcifii; si.nniitt^ t>l type B ^pc^n.lU)t;l»ni^^ anvl piv'k[iUfli'ni: .spcrmaUKyU*!! (Hi>ln;iH.Hr liy iktcw^j. 
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.10 Mj; oruMdiN»r L'Kli.KU, rutin I|cl4i ll5^, tleL-.i l>?75. I'MLI AncI fiduli tcxiji 

IfKKlinj' n^nlM) fudilimlW Hcl !i-M^5 CdU i»vt;fLX|«L-s.< Oiiyc),-SUV 1(3-1 12). 
«:iJ I s:v.^ iwi:icxpfc.v< (rtiyc),-Siiv2(H.V-l77). Iktopk piolcins iire in- 



*n> nnaly/c ihis icsUs-spccifK: expression in more dclail, wc 
pcrJormal in s^du hylirl^li/^uioiis on .snuilinl sccllons of atluli 
icslcis. Tlie Httv'M>h2 and SxtvSOb} aniiscnsc probes revealed 
specilic expression in Ihc oulcnnusi cell Iayi;r of Uic seminif- 
erous mbulos (I'ifi. n, rlelu p*inels), whereas ihc correspond- 
inj? conirol sepsc probes proved negative. Suv39h2'S^^c\(\c 
lrnn.siTii)ls apjK-nr :a C'Icvaicd levels compared \o SttvSOhl. 
Higher m;iu,uiJicnllOii (sci> insi:ts in Fi^. SH) shows prcdonii- 
iWiiU Siitirunii of type Ti fipcrinaiogonia and preleptolene i»per- 
mntDLyiv'.s. A>n J9/r2'NpcciHc lianscripl.s arc also dctccicd ni 
ictlticed level?? In several pi\chyienc. stage cl-Hs and in mUoli- 
cnlly jinc-iivc Sertoli cells (dain not shown). TogcHier, these 
Oaiiit iiidk-viro prominciu cnprc^sion Sin>30h2 Iraascripls in 
nin1c i;enn tells <lurin[.i iha enrly sluges of speriniilogcncsls, 

I)eh-cti4in and tiizc vX ihc cmh>&cmuH Si>v3<>h2 protciii. To 
cli>iriK-U'ri/.c ll»e Suv3yh2 prolcin nl a biofheniiuul level, wc 
i»L-ncralcd a ^Siiv39h2-l^pedric"polydonnrral)1>U anlisernm (sec 
Moierials and Mctht>dr,) Jind probed proicin blols Cunlaining 
nuelear exirncts from PMUFs luid from adult iCJitos wild alfm- 
»ly-puriiiei1 cv"Suv.'^0h2 aniibLidies. As a spcdficily »nnd size con- 
irol, we included nucleiir cxircicls from Uel.n cell lines lhat 
'Mnbly" uvcrexprcjis (n^ycXrSUV39Hl (lkLa-B55) (30) or a 
mnespondin^ (myc)jnSuv3*9h2 consrrncl which encodes amino 
iicids 10 <\77 of the Suv30h2 cDNA (HcLa-SZ/S) (sco Ma- 
tctials and M£?ihods). Tnnniinoblouini; wilh a-Suv39ht anti- 
bodicii indicMled ilie jM'c^cncc oC ectopic (myc)3-SUV39Hl (55 
Vl>.i) fltui of enclDgcnoiis SIJV39III (A^ kDa) hi ITcTa-R« 
)uiclcar extrnels. However, unifuC'?"^W5 SuvJOh I w:is undclcct- 
ablc ij) I'Mm s and deteeiable only i\\ low-Ab«ndai« levels In 
icste<; (Fie, 6, <iiiddle poncl)- Hy conlrasl. Ihc ocSuv3yh2 aml- 
iJtHlie.s recounii:c an endOiicnous protein of --53 kDa in bodi 
I'MFTh ;Muf lejucs (I-ig. 6. lower panel), svldch comigrnies with 
ectopic (m>'C)rS»»V'2(f<:i-477) in IIeLa-S275 nuclear cMracLs. 
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RG. 7. Kivt«nbir\.i(li SiPvA0h2 i<aft H3 I-yji^-sclcaivc |IJVn'yse. (A) In viiro 
|lMTn<C :iJ*iiysi with 10 of <jSr-SiJv2( 157-477) (nutri)ic Stiv3yh2> im«l free 
tiLsMVwrs tftiiii; .V !iacinwyl-(^/MW(itf-*'*C'J-L-nii:ihh>ninc (is » mciliyl tiowir. dxi- 
fiWLS^k- liluc Aiauuii^", (u)p \u\Cic\) 5lh>ws piirincit pn>U'ins (nrrowtvTail) itml True 
hKuinrt (dtMs). nuoiLJjii^pliy (botKim panel) inflit-iKS I I.I MM T.lm* aLiMry of 
GS"r-Suv2( 137-477). (H) In vim» niLMliylMliM! a-i^ays minp nsr'Siiv2(i5?' ^177) 
as enzyme ;intl tlu* imlic^K^I NMvnrtins*! ^icpiiJcs of CliNP-A, add 
~ niHLTuI l?.A iis siwl^Slmi*:"!. 



Wc conclude thAt Suv39h2 is more highly expressed in PMI3FS 
and in IcMesi than is Siiv39hl iind thnt ihc si/,e of ihc endoge- 
nous Suv3^Jh2 protein is in pood agreement with Ihc gene? 
product predicted from the coding sequenco of the Stiv39h2 
clWA (sec Fig, 1). 

Suv39h2 is SI soconil IW I.ys9 IIMT asii. SU(VAR)3^9 related 
proteins were recently shown to be novel hiMone I J? n>crhyl- 
transferases. Althouijli Suv3*«ll sclecLively nKihyJaics LysO of 
Ihc hisione I f3 N icrminu.s, a weak Mjrnal was also detected if 
histonc HI was \iseil as a substralc (36). To compare the 
llMTasc spccilU'iiy of S\iv39]|2, we pciformcd in vitro moth- 
ylaiinn w^uys wiih free hisiones and a recombinaai CiST- 
Siiv3f)li2 piod\icl Uial comprises amino acidh 157 lo 477. I'uu- 
fied GS"rSiw2( 157-477) only methylated hisione 113, hut nul 



PAGE 19/23 * RCVD AT mooe 4:55:35 PM [Eastern DayligM 



AUG-28-2006 HON' 04:59 PM E A P & D 



FAX NO. 6174394170 



P. 20 



<)W O'C'AUt^OLt- nr AL. Moi. Cijj.. Cior- 




rir». H. lo fill! |ncQli/Ji(iol\ of Suv39h2 nnj M3I (llPlfl) in Icsljs sections. DouMc-labcling inJirccl imminunuoie^ccnci; for Suv.^UliJ (pinU) and Sip3 (green) (A 
wrwl C*) o» fiM M.ll (pijilt) sintl Scp-^ (fir«^<^o) (R i'"^^ i" ^^^^'^ sticLlons rcprcscnlmg different fcUigcs of fpcrin:iti*ty.Mic!4is. DNA wis cvxitilcrMaWicd whh DAPI. The 
liitrJiioiLs «f carty anil UiLiS ijici matocyies {cSP and ISP), round xpormaikls (rST), amf cton^y ling !spcnn;uirfs (cSl) uru ivbowT*. S^uininu of ^h«r XY (»i »dy in 161' W intliuiMl 
by arruulKiidH. Alio lii);hlj{di(i''d hy amiwi in piincl I> i$ llic Ci»nCviilriUliin of M31 qroimd du^n^icJ cwiiiron^LTtfli In iliu nuclear pcriphL-ry of KP and rST. 



niA. lUH. or 114 (Fig. 7A). Noiably, hislunc HI was also nol 
u siibiJfiUc. To lnvcsli|!;iilc llie nicibylniion alia profile of 
Suv39li2, wc cxiendcil the in vilro mclhylution assays wiih 
imni<Hlifit!<I, jMOdificd, or jiiuuuocl \U N-tcrmiiial pcpiidcs. 
Whcre.n^i Lhc unmnilificd n3 pL^piicJi: wa.s strongly mcthylulcd, 
miityliOti or fy,sO (KOf>) ;ibo1ishcd subsuaic spcciQciLy (I-ig. 
70). I'^irll^cr, piv^xUfing ncclylati'oii of Lys9 (K^-Ac) or phos- 
plioiyUition <>r*critic 10 (S lO-plms) prevented Suv:S9h2-dcpcn- 
denl mahyblton, ^md ncciylivMon of lysine 14 (Kl4-Ac), like 
inutulion of ly!»{i>c A (K^K), ?^ifir>)^ic.nuly rccJocod ihc U3 suh- 
Mralc qualjiy. Thc lli variant CENP-A hn& been shown 10 be 
rci.iinctJ ill Jtpcrm clirom<Uh» (34), and iTiacroI12A is a new 
component of the XY body (24). Iluwcvcr, lhc Suv30h2 
IIMTasc did uol reiict wilh lIic CHNI'-A and mncroIUA N- 
lermin.'il j>cpiJdc.s (Fig. 7B). Tojsncihcr, these d;ita define 
Suv3Vh2 iLs a second 113 (Lys*>) .scleelivc I iMTase. who.^ .sub- 
sircMc spvciHoi^y and sensitivity lo preexisting H3 lail modifi- 
citioite appe;KK even more slrinycnt Ihqn thai of Sxjv39hK 

fn Hiin li)CiiU9:otiun orSuv39h2 and M3t (HPip) in testes 
sections. To i\n:\lyic the disiribulion and rtuelcnr (oculiz^iijon 
of llic Snv30li2 liMTnse during spcmiatogcnefjis, we per- 
formed ilnuhlc' labeling imnuino fluorescence for Siiv30h2 and 
Scp3 rpiKipcs j]) ie*.ies .sect Ions. Scp3 is a major component of 
.ihe Jaternl clcmems_or the 5»ynaptonejil?il. eonip)ex_which_is 
formed belwecu hortjologous chromosomes during meiotic 
propliasci (22). lYomitieni Suv39h2 signals were vi&iinlized In 
lale, bill not cody, speniti> Oocytes in n subnuclcar region that 
displiiys n charactcrkric DAPT stitining, reniinifsccnl of Uie XY 
body (arrowheads iji Hg. ttC), This Kiainiiis indicalccl that 
S\iv»h2 has i% preference lo localize 10 the sex chromosomes 
(sec below). In addition, Suv39fa ka present at UAPI-densc 
blocks of lieterochromatin (clustered centromeres) in round 
spormai Ills but was no lonj^cr de(ecl;a)re in elongating spcrma- 
lids d'lV.' I^A iiild C). To evaluate this slainini; patleru, wC 
repealed Ihe imnuinolhioriiscence wiih a-Scp3 and w-M3l an- 
tibodies (49) iluu are specific for llIMp, a known interacting 
partner for SUV3*>in or Snv39hl proteins in soniidic cells (l). 
A-^reeeiillydewjilicd (32), HPlBwiis delected at the XYbody 
aiitl ai cln-itcietl rciUiomerefi in die nuclear periphery of mid 
and late .s]u:rniaUK:yic8 (avrows* in Fi[;. 8t)). Moreover, HPlp 



also decorated ihe heleroehromailc blocks of round spcrmn- 
tids. Thu.s, th}.s comparative analysis indicates .sign ifieant over- 
lap in mcioiic chromatin a-wociailon between ,Suv3yh2 and 
HPlfi in diflcrcnl stages of mouse spermjito- und spermiogen- 
esis. 

I>ynamtc hcterochronialin associBtion of Suv39h2 In male 
Rerm cells. To investigate elirotnosomal associations of 
Suv3Qh2 in more deun'l, wc analyzed its distribution in struc- 
turally preserveil icsii^ su>pcn.<ilon cells (sec Materials and 
Mclliods). Endogenous Suv3S>h2 is foimd in a dispersed ilislri- 
builon in fJ*>n»c prenieioiic nuclei (data not ^ihown) and as a 
granular stuin in ait prelcptoiene nuclei (Tlj^. 9A, PL). During 
the devi;lopnKni of lepiotenc to diploic ne spermatocytes (eSP 
lo dSP), Suv39h2 .staining is weakly hul di^lJUL-lly apparent ai 
blocks of hetcrocluomalin, as visualized by the brij^ht DAPI 
counierslaining. Prominent Suv39la signals accumulate at the 
sex clironioso»t)cs present in the XY body during; the mid lo 
hue pachytene stage (ISP, i^rrowhcad). After lhc meiotic divj- 
sion<i, .Suy3^)li2 icmnia^^eni lehcd at the condensing hcterochro^ 
malic foci and chromoeenters of biiploid spen^kaiids (iSTs) 1>ijI 
is no longer deleclnbic iii mature Rpcrm (data not sliown). 

To demonstrate the Specific iiccuitivrfnlion of Suv3'Jh2 with 
the XY l)0dy, wc pcrlurmcd double immunonuorescenee anal- 
yses for_Suy3^)h2 and.Xmr..which sclectively^ssocjates with die_ 
axes «ind chromatin of sex chromosomes (12). The results of 
these analyses show that Suv3£)h2 colocali/cs with Xmr at the 
XY body in 4.S% of evaluated spermatocytes (n = IM) con- 
taining a prominent Xmr staining of the .sex cJ)romo.somcs 
(Fig. 9D). Whereas linmunoliKalizaiion of Suv3yh2 at the XY 
t>ody and at the chroraocenlers of haptoid spermatids can be 
observed by Severrtl stninh)« techniques^ the visuali/Htion of 
Suv3'->h2 at hetcrochromaiin in devclopine speiniaiocyies re- 
quires triple labeling (see Materials and Methods). Despite 
these variations In the delcclion sensitrviiy. our daia indicate a 
dynamic heierochromniin distribution for Suv39h2 during 
most SJttges of Sf^ccmnio- and spcrmiogenesk By cr>nirasi, In 
parallel analyses of lestcs swab prepnnilioiis wilh nf-vSuv3yhl 
unlilKHlies, immunoloc'ilization of$uv39hl only revealed very 
weak hiljcliag that did not show ii preference for hmcruchro- 
matin (data not shown). 
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Via. <)r. DyKuiiiif hcLint hnmirtlin iOMtCiJiuon nf vSuv39h2 m mule germ culls. 
(A) In.lfivTl iniii)u»HtniMnc:.c<:n(e of iLMissuKpcnwon cdJs wiih o-Suv391i2 jiiv 
tjl>oiJu!S (fL'd). I.)NA w.iil c»viMiiLi-st.iiiiL'(l with DAin (I^luc). Smjjrni', of irKlivj<lH.kl 
Runihv sivrnitii02ieii>c*a'lk wm determined as de5mbvj<.f Irt M^it2fi:»1< ;»oJ Meih- 
wla untl t^iiniirtJ'cJ |t«W|>ti«citc ^pcrmMogtinin (IM ); iiinly, middli:. and l.ac 
N|itMm:*i«v>fcs (cSl>, mSI». JinJ ISP); iI3p1«>t«no spumMUtoylcs (dSP); and round 
:.|«:)ihaiiiti (rS'l). Mcr^^cd invites »rc imifidwlly fuliucd yu-llnw. (D) DoobV- 
|;iJv|iri«', iji«.I||'L-L'f inortihnollnon'iici:nrc dir Siiu3'>li2 and Xiiir (tfiven) in 
iak-p.vcljyioiic {.pcniuhicytus vf aOuli (4:^lLt jtuspL^iiMiin cells. DNA ww« a»iiiUcr- 
!U.iJn«*a \Yiili J>Mi tltu XV biKly (wx vckVIc) hi piim ! A i% iniJicwicd by 

(til ^iri»<A(u*iiil. 



TCiS'ns-srncinc expression oi^ sm sohi 9431 

DISCUSSION 

Murine SuvJ^h genes arc encoded by tw> loci. Usfng se- 
quence in/om^niioh from isolAicd cDNA.^ nnd ^LCiiomic 
sequences, wc defined Sti\'39h2 as n nOVcl gene encoding a 
proicin of 477 amino acitl^ (Hfi. 1)- ^^"^ auiheiuWiy 

of Ihc $uv30h2 ficnc produci hns hccn confinnc^i by iminuno* 
dctccUon of ft 53-kna emrojienoas proicirt ii) nuckfir c^lMCls 
of PMCl-s nnd lest is (see Hg, 6), UNA blot jinalyscs (rcc Fig. 
4A and data not shown) I'ndicalL* thut the most abunOunl 
Sttv39h2 trjnscripl'^ rtic 2.7 kb, swfificsti'ng ihqt ihc Sifv39h2 
inRNA is comiwscU of 1.5-kb coding and 1.2-kb 3'-untrnas- 
laicd sequences. In addition, smallcr-si/<cd (rnnsaipls ot J .7 kb 
are i\\sic\ present at cl.'iy VM\S of mouso cmbryogcncsls and in 
adult testis. Aliiiough an ullumativc short cxoii (preceding llm 
5t<ir(iM£ A'iXi ^2i'i0 bp and encoding the amino ncids 
MASDLRT-) can be nrvdfctcd froni ihft genomic suqiicncu, 
both the 1.7- and the 2.7-kb transcripts hybridise with cxon 1 
sequences (dala not shown). Since v^c failed 10 detect endog- 
cnoiis proieiaft dUllnct from the 53'kDa Suv3*)h2 peno prod- 
uct, the smaller-sized transcripts do iioi appear U> fiivc rise 10 
a largely dillercnl Suv3*>h2 Huifomi, 

From all available sequence inrormaiioil. similarily searches 
against EST databases and reduced siringency hybrid l>s\iions 
(data not shown), murine Siiv39h proteins appear to be en- 
coded by no more ihnn two gene loci. Usri»fi V\SM Am) h<iplo- 
lypc analysis, wc mapped the Snv39h2 Kkus lo Uic siilicenlro- 
meric rcjjion of mouse chromosome 2 (M^. 2 and 3). Our 
localization dala characicrizci* Suy39h2 hs one of the most 
proxinml gene marker* on mouse chromosome 2 and would 
predict a synienic position for SUV30H2 on h\iman chromo- 
soiDC U)pl3-pl.S. Within this region, loss of helcrtizygosity hiu> 
been correlated wiih human gJioinns (:2f>). In conlra.si. ShvSVhJ 
resides at die lip of tlie X chromosome in the inimcdiate 
vicinity of the mouse mutations Td (13) <ind SJ iy>), H<»wcvcr, 
the recent corrclaiion of mutations In a gene encoding a sterol 
isnmcrase wiih Uie Te! phcnoiypo (16) and the alhscnce of 
apparent alierations for Snv39hi In Sf/Ymkc (10) would in- 
dicate ihni Suv39JiJ is nonallelic 10 TV/ or A/, 

ChiYitnaiiri nssiMrlation of Suv39h2 In somatic vcrsii» mtfiotle 
celJs. In Our prcviouji Aludies. wc Identified Suv39hl and 
SUV30nt as he teroehromalie proteins thai •lij^Ociaie with ccil- 
iromerie pwiilioos of mciaphasc chromosomes (K 2). Al- 
though Suv39h2 can lie detected In S4>me mammalian ceil lines 
(data not shnv^n) and in PMEFs (sec Fig. 6), wc failed to 
vi^iualize endogenous Suv39h2 fll hcrcrocliromatlc focf or at 
milolie chromosomes in these cells. By amtrasl, tran.';ient ex- 
pres.sion of (niyc) ,-Si(v2(83--177) in murine CopS cells rcsiihs 
in preferred hcleroehr^imalic loalf/alion^ at a low abundance 
of ectopic pTQlein (data notjhawn)-.Tliis objSi'rvalion.buggehti 
that the highly basic N terminus is not required for the Intrinsic 
chromatin aOinily of Suv39h2 but may modulnle chromosomal 
associations In somatic versus meiotle chromatin. 1 his inier- 
nreialion IS supported by the apparent preference of SiJv39h2 
for heterochrumalin in pachytene spcrnniKKyJci and round 
spermatids (sec Fig. 9), whereas Suv39h2 displays a rather 
broiid nuclear staining in Scitoli cells (data' not shown). Be- 
cause SIJV.V>HI has been shown to he a phosphoproicin with 
miiosis-specific ust)fc»nns (2) which appcare further regulated 
by the iinU-phosphata.se Sbfl (18), il is likely that pliospliory- 
Litioo-dcpendcnl modiricatj'ons could aiso contribute to the 
distinct disirihu(ji>n?i of 5;uv39h2 in mitotic and meiotle chro- 
matin. 

Suv39h HM'l'ases and histouc 113 I ail modifications. 

Suv39h-depcndenl melhylafion of Lys9 in the hisione H3 N 
terminus has been shown lo modulate chi'oi]ialin dynamics in 
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sonwiic cells, ii) part by interfering wUli the phcsphorylntion ol 
ruijucciit serine JO (pliosTB) (36), a modificalion required lor 
ihc conJcnsatjon aad segregation of chromosomes {AH), Mure- 
over, lU'tcTOcliromiUiii aviOciiUion of HPl is perturbed upon 
forced expression of SUV^VJlll in IIcl^l ctlls (30), imd melh- 
ylalicui of LyH^ in H3 j;un^;r;ac{i « high-aflinity binding site for 
FflM proteins in native clivoninlfii of PMHrs (M. Lui'hncr, D. 
O'Oirroll, S. Rca, K. Mcchiler, and T. Jcnuwcin» submitted for 
public.ilioi)), Sintilaiiy, cjvcrcxprcssioii of (n!yc)rSiiv2(83-477) 
ill HcL,;i cells also redisiribures endogenous tlPJfi (dnia not 
shiwn). Sijv3yi)2 h an I (J Lys9-si5lcctivc HMTasc, who!>e aub- 
sirM spccifirUy aiul scnsiiivlty lo prccxisling )I3 tail modili- 
cyliofi'i rtppciifs 10 bi5 cvea Jnorc stringcnl lh:m ihulof jiiiv39bl 
(sec I'ig. 7). TJicr»e fiiRlings inJiCiilc lliai bolh Siiv39h fINfTaKcs 
c:in irAii^duce ilie 113 LysQ inelliylaLiQn mark into an im|ioitAnt 
cpigcikitiic slgnM for tbe indticlion anti assembly ofnianiTiialian 
hcterochroniAti'A |u soinatic cells. 

A rn)c ror llio Siiv39h2 irMTase in the male ^lSTm line? 
pyiinmic transitions; in cbromntin siructurc arc pnrliculnrly 
iiMportrifit ditriiii^ ni^ilo mcjosis (sec tlie introiiocliun), where 
lieleriH'bromntiniy.nLion has been proposed to be involved in 
Ihu pro^^rcssjvv ceiLtromcre cUislcrine of chromosomes (31). 
fieeuuso phoivT?3 also. Serines centromcric hclcrochromatin in 
nriclor.l}; (14). Siiv39h7, couM niocUiliUo the liming; nnd/or Oc- 
fA'c of 113 pluKsphofylaiion, thereby influencing chromosome 
aH};nxnenLs during thC; nicioiic divisions. In uddiilon to such a 
cuntromeric ruioilei, rncioilc chromatin nssociations of the 
Siiv39h2 IJMTa.sc exlcjid to the spermatid stage and signifi- 
cmllyovci lap with llpip (sec V\z. «),5iugge^iingihatSuv3yb2- 
indiicCfl allcilitions could further conlnbviie to the deniiC pack- 
aging of chroniaiin in elonguiing Kpermaifds. UPl^ has 
recently been shwn to be reiainec? in mature spermatozoa by 
protein blot analysis (23). Similarly, ~t5% of human sperm 
cliromcitln remains complcxedwiih hisfoncs(lO). All hough the 
presence of ,SLiv3*>h2 in mature xpcrm is currenlly undefined, 
ijs hiiiljly l^^sic N icrmiiuis could facjlitute associfUions wlih 
a>udcusia{$ chromaMji in elongating and elongated spermatids, 
when histoncs ure roplLicetJ by prolamines (6). 

IVIosl inrerestin/»ly. »Suv3yh2 and HPI(i (32) accumulate with 
llie silenced hck eiirouvJMJmc.s preM:nl in the XY body (Fig. 8 
and % Tliis findinij is particularly intriguing, since SUV39ni 
(IS) and I If 1(3 (3J» 4i)) liave been Nhuwn to rcpressi gene 
Activity in somatic cells (IS). Heciiusc of the high conservation 
K*lwi?en m<imninlinn Suv39h proteins 1), Ihesc data imply 
ihat Suy3%2 would represent an important rcguhuor to induce 
silenced ehromniin dvmiiiiiis at seleclive chromosomes during 
spennaiogcncnis, U,Msed on ihc results presented here, we even 
propose that Mie Suv3<)h2 IIMlU'^c could imparl nn epigenclic 
In^print io ihc male germ line. 
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